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Polarisabilities measure the global stiness of the nuleon's onstituents
against displaement in an external eletro-magneti eld. We examined
them in elasti deuteron Compton sattering γd → γd for photon ener-
gies between zero and 130 MeV in Chiral Eetive Field Theory χEFT
with expliit ∆(1232) degrees of freedom, see Refs.1,2 for details and better
referenes. An exellent tool to identify the ative low-energy degrees of
freedom are the dynamial polarisabilities, dened by a multipole deom-
position of the struture part of the Compton amplitude at xed energy.
Unique signals allow one to study the temporal response of eah onstituent.
For example, the strong, para-magneti N -to-∆(1232) transition in-
dues a strong energy-dependene whih is pivotal to resolve the SAL-
puzzle, see Fig. 1: While all previous analyses of the SAL-data at 95 MeV
extrated vastly varying nuleon polarisabilities, χEFT with an expliit
∆(1232) aptures orretly both normalisation and angular dependene of
the data without altering the stati (namely zero-energy) polarisabilities.
A onsistent desription must also give the orret Thomson limit,
i.e. the exat low-energy theorem whih is a onsequene of gauge invari-
ane. Its veriation is straight-forward in the 1-nuleon setor, where the
amplitude is perturbative. In ontradistintion, all terms of the leading-
order Lippmann-Shwinger equation of NN -sattering, inluding the po-
tential (and hene one-pion exhange), must be of order Q−1 when all nu-
leons are lose to their non-relativisti mass-shell, to aomodate the shal-
low bound-state.
3
In a onsistent power-ounting, all NN -resattering pro-
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esses between photon-absorption and emission must thus be inluded. Our
Green's funtion approah embeds these diagrams to guarantee the Thom-
son limit, whih is however statistially signiant only below 70 MeV,
see Fig. 1. Up to next-to-leading order, the only unknowns are ontribu-
tions to the polarisabilities from short-distane Physis, leading to two
energy-independent parameters. The iso-salar Baldin sum rule is in ex-
ellent agreement with our 2-parameter t, serving as input to model-
independently determine the iso-salar, spin-independent dipole polarisabil-
ities of the nuleon at zero energy from all Compton data below 100 MeV:
αsE1 = 11.3± 0.7stat ± 0.6Baldin ± 1th , β
s
M1 = 3.2∓ 0.7stat ± 0.6Baldin ± 1th
(in 10−4 fm3). We estimate the theoretial unertainty to be ±1 from typial
higher-order ontributions in the 1- and 2-nuleon setor. Dependene on
the NN -potential or deuteron wave-funtion used is virtually eliminated
with the orret Thomson limit. Comparing this with our analysis of all
proton Compton data below 170 MeV by the same method,
α
p
E1 = 11.0± 1.4stat± 0.4Baldin± 1th , β
p
M1 = 2.8∓ 1.4stat± 0.4Baldin± 1th ,
we onlude that the proton and neutron polarisabilities are to this leading
order idential within (predominantly statistial) errors, as predited by
χEFT. More and better data from MAXlab (Lund) will lead to a more pre-
ise extration, allowing one to zoom in on the proton-neutron dierenes.
Figure 1. Left: Example of predition using proton polarisabilities with (solid) and
without (dashed) NN-resattering in intermediate states. Right: Example of 1-parameter
t result using the Baldin sum rule for the deuteron (solid, with stat. unertainty),
ompared to χEFT without expliit ∆(1232) (O(p3), dashed) and to a t4 at O(p4)
(αs
E1
= 11.5, βs
M1
= 0.3, dotted). From Ref.1
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